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PRECIPITATION IN OREGON.

Epwarp Lansing WELLS, Meteorologist.

[Weather Bureau, Portland, Oreg., July 22, 1922.]

With the possible exception of Washington, no State
in the Union has so wide a variation in precipitation as
Oregon, and probably nowhere in the United States is
there so Erea.t a variation in the precipitation of nearby
stations having approximately the same altitude.

Figure 1 shows the normal annual geographical dis-
tribution of precipitation over the State. This chart is
based on all available actual records up to and including

Mount Hood was credited with more than 140 inches
annually, but these amounts were estimated, from stream
flow, and by comparison with records at nearby stations.

The three principal factors in the distribution of rain-
fall, viz, altitude, distance from the sea, and exposure to
rain-bearing winds, are all plainly evident in Oregon, but
are so complex in their action as to present some apparent
anomalies, and to make it very difficult to estimate the
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Fi16. 1.-Normal annual geographical distribution of precipitation in Oregon.

1920. The records are for va.rfing periods, and probably
do not represent a true normal in any instance. Longer
records and a much larger number of them are necessary
for the preparation of a chart showing the true normal
precipitation, which, however, is approximately as shown.

The range is from 8 inches at Umatilla, on the Columbia
River, in Umatilla County, to 132 inches at Glenora, on
the west slope of the Coast Range, in Tillamook County.
Mr. E. C. La Rue, of the United States Geological Survey,
prepared a rainfall chart of western Oregon several years
8go, on which a small area near Glenora was credited with
more than 200 inches, and a part of the west slope of

rainfall of any locality from records made in another
locality.

In a general way, the rainfall increases rapidly with
altitude on the west slope of the Coast Range, decreases
from the summit of the }()loa.st Range to the valleys of the
Willamette, Umpqua, and Rogue Rivers, increases with
altitude on the west slope of the Cascades, decreases
abruptly on the east slope of the Cascades, and is fairly
uniform over the hiﬁh eastern plateau and very unevenly
distributed in the Blue Mountains and adjacent territory.
This is rou(fhly shown in Figure 2, in which precipitation
and altitude are compared along an east and west line
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extending from Nehalem, in Tillamook County, to Rich-
land, in %aker County. This line shows a relation be-
tween elevation and precipitation that, while not con-
stant, is still umnista.lga.ble. It shows also the effect of
nearness to the ocean and of exposure to the moist south-
westerly winds.
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leaves the Columbia River. In this figure the line begins
at North Head, Wash., which is more nearly typical of
the exposed coast stations than is Fort Stevens or As-
toria. Cascade Locks has 75 per cent more precipita-
tion than Portland, although it is at about the same alti-
tude, only a few-feet above sea level and is 43 miles far-
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F1as. 2-5.—~Topographic and rainfall profiles in various parts of Oregon.

However, Figure 3, which shows the distribution along
the northern boundary, which, for most of the distance, is
the Columbia River, presents much the same type of pre-
cipitation distribution, without material ‘difference in
altitude except east of Umatilla, where the boundary

ther from the ocean. It is, however, in the Columbia
River Gorge, with mountains on either side, and the heavy
reci;iiltsa.tmn is due to the influence of these mountains,
ut this does not explain why Cascade Locks has more
precipitation than Welches, which is nearby but at an
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elevation of 1,435 feet. Hood River, 20 miles east of
Cascade Locks, has less than half as much rainfall as
Cascade Locks; The Dalles, 21 miles beyond Hood River,
has about half as much as Hood River; and at Blalock,
54 miles farther inland, the precipitation is but little
more than half that at The Dalles. The character of
vegetation between Cascade Locks and Blalock shows
very clearly the marked difference in rainfall.

An interesting feature is the wide range in 1precipita—
tion along the coast, as shown in Figure 4, It is com-
monly stated that the rainfall along the Pacific coast
of the United States increases from south to north.
This statement is not borne out by the figure, for the
Curry County coast has more rainfall than occurs at

WILLIAMETTE VALLEY
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Bandon are very freely exposed, while Marshfield is
sheltered.

Figure 5 shows the distribution along a line drawn
roughly from north to south east of the Cascade Moun-
tains, extending from The Dalles to Lakeview. Here,
while the altitude ranges from near sea level to 5,000 feet,
the extreme range in precipitation is less than 8 inches.
The Dalles at the lowest point has the most precipitation,
and Fremont, with an elevation of 4,300 feet, has the
least. The sheltering effect of the Cascade Mountains,
and the increased distance from the normal track of low
pressure areas, offset the effect of increased altitude.

Over most of the State the precipitation is greatest in
November, December, or January and least in July.
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Fi16. 6.—Mean monthly precipitation in varlous parts of Oregon.

the mouth of the Columbia River.
are available to furnish a satisfactory explanation of
the variations shown, the most notable of which are
between Fort Stevens and North Head, between Tilla-
mook Rock and Nehalem, and between Coquille River
Light and Langlois. The lack of uniformity in periods
covered, and the difference in the exposure of the rain
Fa.uges may account for some of the ranges, but it is be-
leved that all the gauges have been well exposed, and the
records cover periods long enough to mask most of the
fluctuations occurring from year to year. The stations
most freely exEosed to the sea, namely North Head,
Tillamook Rock, and Coquille River Light, have the
least rainfall, while Nehalem and Lan%lois, which are
back a short distance from the beach line, have very
heavy rainfall. However, Port Orford, Gold Beach, and

Not enough data

(See fig. 6.) In the eastern counties there is a secon-
dary maximum in May, and in a few interior localities
this becomes the principal maximum. Figure 6 shows
the distribution by months. The range between summer
and winter precipitation is much greater in the western
portion than in the eastern portion, but even in mid-
summer there is somewhat more precipitation in the
western counties than in the eastern. est of the Cas-
cades 44 per cent of the precipitation occurs in winter,
23 per cent in spring, 6 per cent in summer, and 27 per
cent in fall. East of the Cascades 38 per cent occurs in
winter, 25 per cent in spring, 10 per cent in summer, and
27 per cent in fall. In the former area the winter pre-
cipitation is more than seven times the summer precipita-
tion, while in the latter the winter precipitation is less
than four times the summer precipitation.
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The numerical values on which Figure 6 is based are
given in Table 1.

TaBLE 1.—Normal monthly precipilation, inches (selected stations).

Stations.  |Jan.|Feb.|Mar.| Apr.May./June[July.|Aug./Sept.] Oct.[Nov.| Dec. ﬁ}x:i.
Coast.
Astoria........[12.10] 9. 47| 5.84] 5.30{ 3.71} 3.00| 1.31| 1.25| 3. 46| 5.75/11. 03{11. 98! 77.20
Port Orford...|[12 41| 9. 45; 7.67| 5. 41| 4.1%| 2.27{ 0.62] 0. 47 3.50] 5. 47|11. 01|11, 81| 74. 27
Coast Range.
Glenora....... 19. 59{15. 80{12, 56| 8.96) 5.92( 3.60| 1.29| 1.34| 5.75( 9.3025. 15(22. 33{131. 99
Willametle Val-
ley.
E €. nnnn 5.40{ 4.68| 4.20| 2.68) 2. 54( 1.56] 0. 45| 0.50| 2. 03| 2.65| 3.95( 5. 76| 3%,
Portland...... 6.50] 5.73| 5. 18| 3.05] 2.36] 1.78] 0.54] 0.85| 1.84| 3.60| 6.47 7.34; 45,13
Southern Ore-
gon.
Roseburg..... 5.70| 4.56 3.90| 2. 48] 2,05( 1.07| 0.32] 0.33| 1.04] 2.61| 4.37[ 5.92| 34.35
Medford....... 2, 49| 2. 14| 1.35) 1. 50| 1.27| 0.84] 0. 46} 0. 14| 0.69} 0, 84| 2. 73| 1.95| 16. 40
11, 79110, 48| 9, 60| 8, 02| 5.24] 3.39] 1.65] 1.92) 4. 40} 6, 3%|14. 4312. 55) S} 13
.34 1.34] 1. 44 0.94] 1.73! 1.21| 0.43| 0.30{ 0.78| 0.91| 1.1y 1.53; 13.20
.83} 1,49/ 1.22| 0.80] 1.17{ 1.05| 0.53| 0.33| 0.67| 0.58{ 1.9%| 1.68; 13.31
22! 1.97| 1.60| 1.09] 1.37{ 1.04] 0.39( 0.28] 0.70| 0.85| 1. 7% 1.%7| 15,16
.70 1.55( 1,45} 1.13| 1. 40| 0.96] 0. 46| 0. 49| 0. 87} 1,12 l.ﬁdl 1, 53| 14.30

18908 Y2 9z oz
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Figure 7 shows the sequence of annual precipitation
from year to year in the eastern division, the western
division, and the State as a whole. The curves are drawn
for the average precipitation as published in the Oregon
annual summary. ’ﬁxe first impression given by this
ﬁgure is that of a fairly regular periodicity, with a period
of about three years. Inno instance is there a continuous
increase or decrease lasting more than two years. This
supports a theory advanced several years ago by Mr.
George N. Salisbury, of the Seattle Weather Bureau office.
(MoxTHLY WEATHER REVIEW, 1003, 31: 229.) It is
probable, however, that little practical use can be made
of this periodicity for forecasting purposes, because the
maxima or minima may be anywhere from two to four
years apart.

Three and five year averages have been computed in
order to eliminate the effect of years of a.bnorma{)ly great
or small on the average for the State. It was found that
during a large part of the period covered the 3-year aver-
ages make nearly as smooth a curve as the 5-year averages.

In Figure 7 is shown what appears to be a progressive
decrease in precipitation. It is believed, however, that
the decrease is apparent rather than real, and that the
drop in the lines is due, for the most part, to the increasing
number of stations in the drier areas of the State.

In 1890, the year for which state-wide data were first
assembled, there were 29 stations having complete
records. The number increased from year to year till
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1913, when there were 125 stations having complete

records. By 1921 the number had fallen to 100. As
the most rapid agricultural development in this period
has been in the semiarid portions of the State, under
irrigation and improved dry farming methods, it is
natural that the greater number of new stations estab-
lished should be in the drier regions.

In Figure 7 a smoothed curve of the annual precipi-
tation, as published from year to year in the annual
summary, is compared with a similar curve representing
the annual precipitation at 21 stations having nearly or
quite complete records for the 32-year period, 1890 to
1921, inclusive. The latter curve shows a slight down-
ward tendency in the second decade, which is partially
overcome later, and which, in a longer period, would
doubtless be entirely overcome.
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F16. 8.—Frequency distribution of precipitation for the part of Oregon west of the Cas-
cades tot“ﬁm 3§-yyear period. prece pa o8

Figure 8 shows the frequency distribution for the
western division, west of the Cascades, for the 32-year
period. This curve is drawn in the manner suggested by
the Chief of the Weather Bureau on page 121 of the
MonTHLY WEATHER REVIEW for March, 1921. From
this curve the following values are deduced:

1. The modal or most frequent monthly amount is
90 per cent of the normal.

2. The probability that the precipitation will be close
to the modal amount, say between 0.875 and 0.925, is

rz-g-g—:g=0.04£: or 1 month in 22.

3. The median amount is also 90 per cent of the
normal. ) L

4. The probability of the monthly precipitation being
close to the normal, say between 0.975 and 1.025, is

. 842
766.9
13352—22-—2

=0.04%, or 1 month in 22,

409
5. The probability of rainfall greater than the normal is

766.9—453.2
—W——O.‘H.
6. The most probable amount greater than the normal
1s 130 per cent.

7. The most probable amount less than the normal is
67 per cent.
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Fi16. 9.—Frequency distribution of precipitation for the t of Ore east of the Cas-
cades for the 32-year period. precip par gon

Figure 9 shows the frequency distribution for that
portion of the State east of the Cascades. Although the
normal precipitation for this division is less than one-
third that for the western division, and the range between
summer and winter precipitation is only about one-
fourth as great, the frequency curves for the two divis-
ions are very similar. (&‘he values shown by this curve
are as follows:

1. Modal amount, 80 per cent of normal.

2. Probability of precipitation close to modal amount,

7ig%=004§; or about 1 month in 21.

3. Median amount, 88 per cent of normal.
4. Probability of precipitation close to normal

_28.8
760.8
5. Probability of

760.8 —457.2
760.8

6. Most probable amount greater than normal, 135
per cent.
« 7. Most probable amount less than normal, 66 per cent.
Table I gives the annual precipitation for most of the
stations in the State having records for any considerable
portion of the 32-year period under consideration.

=0.03%, or about 1 month in 30.

rainfall greater than normal,

=0.40.
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